(for a review see Mathis (1990) or Kretowski & Papaj (1993) ).
• The polarization of starlight is caused by the partial alignment of the dust grains with the interstellar magnetic field (for a review see Whittet (1996) ).
• Spectral resonant line., due to rarefied atomic gases (most of them fall in the far-UV range; Morton, 1975 (Crawford, 1989; Kretowski et al., 1992; Snow, 1992) . Recent observations from the IR space satellites ISO (Mattila et al., 1996) and IRTS (Onaka et al., 1996) to large graphitic platelets (Allamandola et al., 1989; Puget & L4ger, 1989) . PAHs are considered to form a link between the gas and the solid phase of interstellar dust and to be a key element for the coupling of stellar FUV photons with the interstellar gas.
Initial testing of the PAH-DIB proposal was hampered by the lack of laboratory spectra of PAHs taken under astrophysically relevant conditions. This situation has, however, improved thanks to the laboratory studies that have been performed to measure the spectroscopic properties of neutral and ionized PAHs in astrophysically relevant media, i.e., PAHs truly isolated at low temperature (4.2 K) in neon matrices (Salama & Allamandola, 1991 , 1992a , 1992b , 1993 Satama, Joblin & Allamandola, 1994, 199,5; ghrenfreund et al., 1992, 199,5; L4ger, d'Hendecourt, & D4fourneau, 199,5) . Based on these data and on the astronomical data then available, the PAH-DIB proposal has been re-assessed (Salama 1996 , Salama et al., 1996 , Salama, Joblin & Allamandola, 1995 with the conclusion that PAH ions were indeed very promising candidates for the DIB carriers.
Since then, the laboratory and astronomical data sets have both considerably evolved in size. An extensive set of matrix-isolated spectra of PAH ions is now available (Salama, 1996 ,Salama et al., 1999 . Very recent, follow-up, experiments (Romanini et al., 1999; Brdchignac& Pin,) , 1999) havenow openedthe way for a similarly extensive study in the gas phase. Here, we comparethe extensiveset of laboratory spectra available for about 15 PAH ions isolated in neon matrices to an extensive set of high-resolution astronomical data. The objectives are (i) to confirm the correlations previously found between some specific PAH ions and some specific DIBs (Salama, Joblin & Allamandola, 1995 , Salama, 1996 Since that time the number of DIBs has been extended to more than 220 (Herbig, 1988; Herbig L: Leka, 1991; Jenniskens L: D_sert, 1994 and Krelowski, Sneden L: Hiltgen, 1995 & Snow, 1995) .
Structure within the profiles of a few strong DIBs is now seen in high-resolution observations.
This structure is generally interpreted as the signature of the rotational band structure of gas-phase molecules (Ehrenfreund and Foing, 1996; Jenniskens et al., 1996; Kerr et al., 1998 This latest survey shows that the DIB "families" are sets of features whose carriers co-exist in the same clouds, i.e., under the same physical conditions. This doesn't necessarily imply that the bands belonging to one "family" share a common origin.
-S-
The observational program
The survey, described below, is based on three new sets of observational data. Heavily reddened stars have been selected to facilitate the detection of weak spectral features. In many cases the same object has been observed with more than one instrument to compare data from different sources and to ensure that the weak features traced in the spectra are real and that their intensities can be measured with a reasonable accuracy.
Most of the spectra discussed here have been acquired with the two, very similar, echelle spectrometers which allow coverage of the wavelength range from _3500 _ to _-,10,100 _ in one exposure with a resolution of 45,000 as described by Musaev (1993) . routinely studied in supersonicjets, MIS remains the best tool available to simulate the conditions of the diffuse ISM (Salama, 1996) .
The experimental apparatus and protocol have beendescribedelsewhere (Salama and Allamandola, 1991; Salama,Joblin & Allamandola, 1994) and only a synopsisis given here.
Briefly, the experimental apparatus consistsof a cryogenicsamplechamber which is part of a high-vacuumsystem and ,=onsists of 4 ports at 900and two gas injection ports at 45°. -12-EDITOR: PLACE FIGURE 2 HERE.
The astrophysical implications derived for small PAH ions (_< 10 rings, i.e., _<25 C-atoms) havebeen discussedin the literature (Salamaet al., 1996 ,Salama,1996 & Miller, 1983; Salama, 1996; Romanini et al., 1999) .
(iii) In the case of compact PAHs (such as C_6H + and C_2H + shown in Figure  1 ), the strongest absorption lies at the high energy end of the spectrum and its oscillator strength is of the order of 0.1. In the case of non-compact PAHs (such as C oH8 +, and C22H + shown in Figure  2 ), the strongest absorption lies at the low energy end of the spectrum and has an oscillator strength in the range 0.001-0.1.
5.
Comparison of astronomical spectra with laboratory spectra wavelengthwidth has been chosento take into accountthe upper limit to the wavelength shift known to be induced by the solid matrix (Salama 1996) . tn all the figures, the interstellar spectral featuresare plotted in the laboratory wavelengthscalefor the gas phase lines. Such features are very abundant, especiallyin the near-IR. As shown in section 4 aboveand in Figures 1 and 2 band of the 1-methylpyrene ion, each specific laboratory band is correlated to no more than 3 DIBs in most cases (i.e., no more than 3 DIBs are found in any "error box" centered on the laboratory band position). Four other PAH cations havetheir strongesttransitions in the range 8800-9400/1which is heavily obscuredby telluric water vapor bands. Moreover,out of the 24 DIBs which are found to fall in the wavelengthwindows,5 can be describedas strong to moderately strong while the rest of the bands range from weakto very weak. This comparisonleads to the following conclusions:
1-Among the 5 PAH ions which showa clear positive correlation with DIBs, 3 PAHs -1-methylpyrene,carbohydroxypyreneand tetracene-correlate with strong to moderately strong DIBs. The 2 other PAHs, benzo(ghi)peryleneand naphthalene,are correlated with very weak DIBs.
2-Among the 9 PAH ions which are not detected,coronene, perylene, pyrene,and its derivative 4-methylpyrenecan be ruled out and are not expectedto significantly contribute to the DIBs because their strongest absorption is not detected in the astronomical spectra.
Note that a previous search for the coronene and ovalene ions in the spectra of 5 reddened stars (including BD +40 4220) had also yielded a negative result (Ehrenfreund et al. 1995) .
The strongest transition of benzo(e)pyrene is blended with the interstellar CaI 4227,1t band ( Table  2 ). The case of phenanthrene and its derivative 1-methylphenanthrene, benzanthracene and pentacene is less clear because their strongest transitions fall ( Figure   2 ) in a region heavily obscured by telluric lines. We note, however, that for both the phenanthrene and pentacene ions, a DIB is observed near the position of the second strongest band of the spectrum in each case. We discuss, below, each case of positive correlation.
6.1.
-methylpyrene +
The absorption spectrum of the photolysis product of l-methylpyrene ((CH3)C_6Hg) is dominated by a band at 44_:2/_ which falls close to the strong 4429 DIB (0.3% shift). This band has been tentatively a_signed to the methylene-pyrene cation.
The other very strong band seen in the laboratory spectrum has been shown to belong to a different photolysis product of methylpyrene (L_)ger, d 'Hendecourt, & D_fourneau, 1995) .
The weaker 7580 A baad c_n be correlated to more than one weak DIB in the range 7558 to 7585 ._ (see Table   2 ). Table 2 ).
6.5.
Benzo(ghi)perylene + Finally, in the case of t:le benzo(ghi)perylene ion, the spectrum is clearly dominated by a band at 5022 /_, which fal]s close to the very weak 5022.4 DIB (0.01% shift). This makes it impossible to detect the much weaker benzo(ghi)perylene band at 7585 A (see Table  2 and Figure  1 ).
In 
